ABSTRACT
INTRODUCTION
Changes in the understanding and organisation of the supply chain have yielded strong partner relationships for companies involved in the automotive industry, but they also brought new obligations and responsibilities [1] . In an effort to build an efficient supply chain, various customer demands move down the chain and often result in increased logistics costs. These companies have an approach to controlling logistics costs that is based on the experience of employees in a particular area. This can lead to differences in the perception of the important elements in the logistics process of the sale and purchase of goods. The sales department is focused on satisfying customer requirements with smaller batches in terms of quantity, longer payment terms and the assurance of adequate safety stock levels. These types of demands can increase the cost of transport and warehousing, while larger stocks and longer payment terms can negatively affect the company's liquidity. On the other hand, the purchasing department is focused on acquiring large quantities of goods with shorter payment terms, because this is the easiest way to obtain quantity discounts. This will also result in higher warehousing costs, as the company will have to acquire additional warehousing space, as well as in a higher cost of capital in stocks. In addition, the company will face more difficulties in ensuring its liquidity.
Over time, companies have begun optimising the costs of logistics activities by implementing systems for controlling logistics costs. This is because employees tend to have a limited knowledge of logistics [2] [3] [4] and generally pursue the goals of their own business areas. Systems for controlling logistic costs that combine the use of different management methods and logistics cost models have been perfected to the point that their use has become the basis for future cost optimisations in companies.
On the other hand, the use of systems for controlling logistics costs can cause disruptions in business processes, due to an excessive focus on cost reduction. Companies that have implemented a system for controlling logistics costs have lower logistics costs than other companies. However, there is no clear evidence of how disruptions in the business processes of these companies are affected by customer demands for business process improvement. The same applies to customer demands to reduce costs in the supply
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S. Škerlič, R. Muha: The Importance of Systems for Controlling Logistics Costs in the Supply Chain: A Case Study from the Slovenian... chain. Companies that use a system, for example, can have lower logistics costs only by reducing logistics costs down the chain. This can affect long-term relationships in the supply chain, where business partners are regarded solely as an opportunity to reduce costs. For this purpose, a survey was conducted on a sample of 30 Slovenian companies that operate as suppliers in the automotive industry, whose main objective was to determine: -the impact of different customer demands in the supply chain on the business processes of suppliers and the level of logistics costs; -the usability of systems for controlling logistics costs in terms of quality assurance and in terms of organising business processes and relationships in the supply chain; -the current state of logistics costs controlling in the Slovenian automotive industry. Based on the research objectives, the following research question was addressed: Does participating in the supply chain of the automotive industry require the implementation of a system for controlling logistics costs?
The main research question will be examined through the following hypotheses ( Figure 1 ): H1: Customer demands for business process improvement in the supply chain of the automotive industry have an impact on business processes of suppliers; H2: Customer demands for cost reduction in the supply chain of the automotive industry have an impact on the level of suppliers' logistics costs; H3: Using systems for controlling logistics costs enables better integration across business functions in the logistics decision-making process.
The survey presents a thorough analysis of the impact of various customer demands in the supply chain of the automotive industry on the business processes and logistics costs of the suppliers. Thus, the study represents an important contribution for manufacturing companies in Slovenia and the wider region. This will allow companies to become more successful participants in the international automotive industry. The results obtained will represent an important starting point for determining whether the theoretical development of systems for controlling logistics costs reflects the actual needs of companies in the automotive industry. The companies included in the survey sample generate a total of EUR 2.2 billion in annual revenues and collectively employ over 14,000 employees.
REVIEW OF THE LITERATURE RELATED TO CONTROLLING LOGISTICS COSTS
The first research in the field of controlling logistics costs in companies was conducted by Blumenfeld et al. [5] , who reviewed the case of General Motors. The object of the analysis were the deliveries of goods from 20 ,000 suppliers to 160 General Motors production plants and the objective was to reduce the total logistics costs. The introduction of the decision tool Transpart resulted in a 26% reduction in total annual logistics cost. The same system was later used by various other manufacturing companies in the United States. More recent studies in the field were conducted by Engblom [6] in 2005 and 2008 on 241 manufacturing and trading companies in Finland. Logistics costs were measured as a percentage of a company's sales revenues and divided into six components: transport, warehousing, inventory carrying, administration, packaging, and indirect costs of logistics. The researchers focused on identifying the differences, in terms of logistics costs, between manufacturing and trading companies, export and import oriented enterprises and between large and small enterprises. The study also included an analysis of the changes in the controlling of logistics costs between 2005 and 2008. Ojala et al. [7] conducted a broader study on the state of logistics in the Baltic region. Part of the study was focused on the state of logistics costs controlling in manufacturing companies. Pettersson and Segerstedt [8] conducted a study in order to determine how 30 different companies in ten different industry sectors measure their supply chain costs and compared the results with the model they developed. They found that logistics costs account for the majority of the supply chain cost structure and that there are still a lot of reservations when it comes to controlling logistics costs in companies.
Other authors were more concerned with the implementation of the various systems for controlling logistics costs and have developed two aspects of the scientific study of logistics costs. The first group of authors focused on the development of managerial methods for systemic costs management. The foundations of the modern study of costs were built by Kaplan, Cooper, Atkinson [9] with the Activity-based Costing Method, which several studies on logistics are later based on, and which different authors [10] [11] [12] [13] [14] [15] [16] [17] developed for the purpose of controlling costs across the various segments of a company's logistics operations. In a wider study, Ellstrom [18] analysed logistics cost management methods and their usability for purchasing. Costing methods are allocated on the basis of different points of view and application methods. Estampe et al. [19] presented the 16 known methods, which are useful for various companies in the supply chain business process. In the first stage, the authors described the methods, which were then analysed in terms of: decision level (strategic, tactical, and operational decisions), type of flow (physical, informational, and financial flows), level of supply chain maturity, type of benchmarking (internal and external), contextualization (retailer, industry, service, all sectors), quality factors, human capital, and sustainability. The authors pointed out the fact that companies can opt for more than one model/method, which differ based on the method of organization, distribution of responsibility, and maturity level of the supply chain. Based on the correlation between logistics costs and customer services [20] , the following methods are known: Customer satisfaction, Customer value added, Total cost analysis, Analysis of profitability and Shareholder value. From the point of view of simplicity and the possibility of implementation in practice, different authors [21] [22] [23] highlight Total cost analysis, which means identifying ways for reducing the total costs of logistics, including transport costs, warehousing costs, inventory carrying costs, order processing costs and IT system costs, purchasing costs and lot quantity costs, in order to achieve a certain level of customer service. The basic principle of Total cost analysis takes into account the total costs of all logistics activities. Reducing the costs of one logistics activity can lead to an increase in the costs of other logistics activities, which may be ultimately reflected in higher total costs.
The second aspect of the scientific study relates to the development of logistic models. The theoretical structure of the models is designed using different cost and mathematical methods, which is why the designs vary in complexity, purpose and type of use. Blumenfeld et al. [24] have conducted a study that identifies the optimal strategies of delivering goods on a freight network. They analysed the relationship between transport, warehousing and production set-up costs in order to minimize the total costs. A decomposition method was presented to solve problems with few origins and shipment sizes. A similar study was published by Burns et al. [25] , which explored the problem of reducing the total costs of inventory and transport from each supplier to a larger number of customers using the structure of the Economic order quantity (EOQ) model. They derived formulas for the inventory and transport costs and determined the optimal trade-off between these costs. The correlation between the costs of inventory and transport costs was also examined by Speranza and Ukovich [26] with the purpose of optimizing costs in the supply of various products. The study mentioned was upgraded by Bartazzi et al. [27] by seeking cost solutions in the supply of products from one source to a number of different destinations, especially when given a fixed set of possible delivery frequencies. Also in this case, the objective is to reduce the total cost of inventory and transport. The authors present different heuristic algorithms and test them on a set of randomly generated problem instances. Bertazzi and Speranza [28] researched scientific papers which present models for the minimization of the sum of inventory and transport costs in logistics networks. The purpose of their work was to set guidelines for the interpretation of different logistics models over time.
Zhao et al. [29] addressed the problem of determining the optimal ordering quantity and frequency for a supplier-retailer logistic system in which the transport cost as well as the multiple uses of vehicles are considered. Based on the traditional economic order quantity formula, a modified EOQ model is set and an algorithm for the model is presented. The purpose of the model is to reduce the production, inventory and transport costs. Berman and Wang [30] also built a model that represents a good solution and can serve as a guideline for the future planning and implementation of an appropriate distribution network, where the total costs of transport and inventories are the lowest. Madadi et al. [31] formulated a multi-level inventory model that includes transport costs for planning the replenishment of a single commodity. They extend traditional EOQ model in order to minimize the total inventory cost while considering a discrete transport cost, determining the optimal strategy of the warehouse to decide how often to place orders and developed a collective form of ordering by retailers and plan to minimize the inventory cost of the retailers and the warehouse jointly. Robinson [32] developed a "Landed Cost Model," which compares and evaluates geographic regions based on the different costs: labour, logistics, inventory and duties. Wang and Cheng [33] produced a logistics scheduling model, where the objective is to minimize the sum of work-in-process inventory cost and transport cost, which includes both supply and delivery costs. They proved that if work orders from a supplier, manufacturer and purchaser require the same amount of time to be processed, the costs of inventory and transport can be optimized on all levels. Sajadieh et al. [34] used the model developed to show the importance of coordination and cooperation between the seller and the buyer in a two-stage supply chain. This relationship allows for the costs of inventory and warehousing to be kept at a minimum.
DATA AND METHODS
The 30 companies that participated in the survey generate a total of EUR 2.2 billion in annual revenues (of which over 80 percent are exports) and collectively employ over 14,000 employees. A two-part online questionnaire was developed for the purpose of the survey. The first part of the questionnaire consisted of four general questions about the company. The second part of the online questionnaire consisted of twenty questions relating to the understanding of the concept of controlling logistics costs, the reasons why companies have or do not have systems in place for controlling logistics costs, the percentage of individual logistics costs in sales revenues, the organization of logistics processes within the company and the demands of customers in the automotive industry. The questionnaire was initially reviewed by four experts in the field: the Head of Logistics in a company with 7,000 employees, the Head of Logistics in a small company with 50 employees and two Heads of Purchasing and Sales in a company with 200 employees. The experts' suggestions and comments were also included in the questionnaire.
The survey was conducted from February 2, 2015 to May 3, 2015. An online questionnaire was sent to the management of each company, following an invitation (in writing and by telephone) to take part in the survey. In total, 40 companies operating in the Slovenian automotive industry were asked to take part in the survey and 10 companies opted not to participate. Most of the individuals who completed the questionnaires were Heads of Logistics. The respondents were contacted in advance to answer any questions they might have, regarding the filling out of the questionnaire.
Linear regression analysis was used to test whether customer demands for business process improvement in the supply chain of automotive companies influence the business processes in companies. Customer demands were measured on a 5-point scale by six Likert-type items and a composite score (average) was computed. The measurement of customer demands showed good validity, as assessed by factor analysis (all items loaded on a single factor with weights > 0.40) and high reliability (Cronbach α = 0.82). The composite variable was used as an independent variable in the regression model. Business processes were measured by five 5-point Likert-type items, all loading considerably on single factor as assessed by factor analysis and showing high reliability (Cronbach α = 0.81). A composite score as an average on five items was computed and used as a dependent variable in the regression model. Spearman's correlation coefficient was used to test the correlation between business processes, customer demands for cost reduction and logistic costs. Customer demands for cost reduction were measured on a 5-point scale by five Likert-type items and a composite score (average) was computed. Measurements showed appropriate validity and reliability (Cronbach α = 0.82).
The level of integration of business functions was measured by five 5-point Likert-type items. All loaded on a single factor as evaluated by the factor analysis exhibiting good reliability of measurement (Cronbach α = 0.71). The composite score was calculated (average) and used in further statistical analysis. A T-test was used to evaluate whether companies with and without the system for controlling logistics costs differ in the integration of business functions. ANOVA with Tukey post-hoc tests was used to determine the differences in the integration of business functions between companies, according to their reasons for (non)implementation of the system for controlling logistics costs.
Groups of companies were formed using hierarchical cluster analysis with χ2 distance and Ward method on ranked reasons for using or not using a system for controlling logistics costs. P-value < 0.05, two-sided, was considered statistically significant. Statistical analysis was performed in IBM SPSS 22.0.
RESULTS ANALYSIS
The sample included 2 (6.7%) enterprises with 11 to 50 employees, 13 (43.3%) companies with 51 to 250 employees and 15 (50.0%) companies with more than 250 employees. Of these companies, 19 (63.3%) have a centralized logistics in a separate department, 10 (33.3%) have a decentralized logistics and one company has a partially centralized and partially decentralized logistics. Based on this data, a conclusion can be drawn that most companies are aware of the importance of managing the logistics process, since most of them have adopted a centralized logistics organization. The majority of the authors [20] [21] [22] [23] define controlling logistics costs as the optimum ratio between the quality of customer service and the logistic costs of the company. This understanding of the concept is shared by the majority of the companies in the surveyed sample (86.7%).
Usage of the System for Controlling Logistics Costs (SCLC)
In the survey sample, 19 companies (63.3%) have a system for controlling logistics costs in place, company-wide, while 11 (36.7%) companies do not have such a system in place. The sampled data (Figure 2) revealed that the main reason for the absence of an SCLC is the practice of controlling logistics costs separately for each department. The second most common reason is the financial investment required for the development of such system, followed by the lack of knowledge and experience. The least common and least important reason is the lack of awareness of the importance of controlling logistics costs. The respondents had different opinions on which of the reasons for having implemented an SCLC are the most important ( Figure 2) . Most of the respondents agreed that controlling logistics costs is extremely important for the company and that it also gives them greater control over the work processes. Customer demands and the impact of logistics costs on the product price were considered less important reasons for having implemented a system for controlling logistics costs.
Hierarchical clustering resulted in two cohesive groups of companies by their evaluation of the importance of the reasons for not having implemented an SCLC. The first group consists of six companies and the other one of five. The characteristics of the two groups are shown on the right hand side in Figure 2 .
The first group includes companies that ascribe little importance (irrelevance) to controlling logistics costs and that lack knowledge and experience in this field. The second group includes companies that manage their logistics costs separately by each department and for which implementing an SCLC would be too costly.
The clustering of reasons for having implemented an SCLC by their importance resulted in four cohesive groups (left hand-side of Figure 2 ). The first group ascribes the highest importance to the impact on the product prices (median value of importance of price as reason for system implementation is equal to 1), the second group reports that increased control over the work processes is the most important (median value of control is equal to 1), the third group ascribes the highest importance to customer requirements as well as to logistics costs controlling (median values for both reasons are equal to 2), while the last group ascribes the highest importance to controlling logistics costs (median value for this reason is equal to 1).
The results of testing the first hypothesis (H1) or whether customer demands for business process improvement in the supply chain of the automotive industry have an impact on business processes of suppliers are shown in Table 1 . Customer demands for business process improvement are not statistically significantly associated with business processes in companies operating in the automotive industry (p > 0.05) The hypothesis is tested further by multiple linear regression including the existence of an SCLC in the company and the interaction between former variable and customer demands as control variables in the model. Variable measuring customer demands was centred around the mean to avoid multicollinearity and the interaction between the centred variable and the existence of an SCLC was computed. Results show a statistically significant impact of the interaction on the business processes in the company ( Table 2) . The association between customer demands and the company's business processes is therefore moderated by the existence of an SCLC in the company. The impact of customer demands on the business processes in companies with an existing SCLC is negative, while it is positive in companies that do not have a system for S. Škerlič, R. Muha: The Importance of Systems for Controlling Logistics Costs in the Supply Chain: A Case Study from the Slovenian... 
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Figure 2 -Groups of companies by their evaluation of the importance of the reasons for (not-) having implemented a system for controlling logistics costs
controlling logistics costs. The moderation effect is illustrated in Figure 3 . 
Figure 3 -The moderating effect of an existent system for logistics control on the association between customer demands for business process improvement and the company's business processes
The next hypothesis (H2) consists of determining whether customer demands for reducing costs in the supply chain of the automotive industry have an impact on the level of logistics costs of suppliers. The association is moderated by the presence of the SCLC. In companies that do not have a system for controlling logistics costs, customer demands to reduce costs have a statistically significant positive correlation with the level of logistics costs in sales revenues (r = 0.87; p = 0.001), but not with individual logistics costs (p> 0.05). In companies that do have a system of controlling logistics costs, there is no statistically significant correlation between customer demands for the reduction of costs and the level of logistics costs (Figure 4) Further analysis of the correlation (Table 3) shows that, in the case of companies that do not have a system for controlling logistics costs, constant demands for cost reduction is associated with lower transport costs (r = -0.69; p = 0.038). In these companies, demands for reducing costs result in a reduction in logistics costs to suppliers, which is associated with higher logistics costs in sales revenue (r = 0.82; p = 0.004). In these companies, new contracts awarded solely on the basis of an assurance of cost reduction are associated with higher logistics costs in sales revenue (r = 0.68; p = 0.032). A statistically marginally significant correlation in companies without systems for controlling logistics costs was found, between customer demands causing disruptions in the internal processes of the company and logistics costs in sales revenues (r = 0.60; p = 0.064) as well as other logistics costs in the logistics costs structure (r = 0.59; p = 0.097).
The last hypothesis (H3) consists in determining whether the use of systems for controlling logistics costs enables better integration across business The share of total transport costs in the total logistics costs structure -0.24
The share of total transport warehousing costs in the total logistics costs structure 0.37
The share of other logistics costs in the total logistics costs structure 0.28 -0.05
Figure 4 -Spearman's correlation coefficient between customer demands for reducing costs and the level of logistics costs in relation to the presence of a system for controlling logistics costs
functions in the logistics decision-making process. The hypothesis was tested using a t-test and the results are shown in Table 4 . No statistically significantly higher integration in the process of logistic decision-making can be found among companies with an existent SCLC in comparison to companies without an SCLC.
The hypothesis was tested further by investigating the difference in the integration of the process of logistic decision-making between the groups of companies, according to their primary reason for the (non-) existence of an SCLC. As shown in Figure 1 , companies can be divided into six groups, based on their primary reason for the (non-) existence of an SCLC. An analysis of variance showed statistically significant differences in the integration of the process of logistic decision-making between the groups of companies (F (5; 23) = 2.79; p = 0.041). Further examination of the differences was carried out with Tukey's post-hoc test. Statistically significant difference was found between companies with SCLC enabling them greater process control and companies without SCLC perceiving SCLC as irrelevant (difference in means = 1.2; p = 0.026). The first group shows better integration of their business functions into the logistics decision-making process than the second group ( Table 5) . From this point of view, the hypothesis can be partly accepted. 
DISCUSSION
The results of the survey show that the companies that took part are well organised in terms of logistics management. Most of them deal with logistics using a centralised approach and have a separate logistics department. Logistics costs represent less than 5% of sales revenues in most of the surveyed companies. This is a smaller percentage than the one published in a comparable study by Ojala et al. (2007) , which analysed the state of logistics costs controlling in manufacturing companies.
Customer demands for business process improvement in the supply chain of the automotive industry have an impact on the business processes of companies that do not have a system for controlling logistics costs (SCLC). Companies that have a system in place are not affected by customer demands, because having an SCLC results in their business processes being less subject to disruptions. Thus, hypothesis H1 is partly confirmed. This finding is important for answering the main research question, as it demonstrates that companies that use an SCLC are better able to cope with customer demands for business process improvement.
Customer demands for cost reduction in the supply chain of the automotive industry affect companies that do not have a system for controlling logistics costs. These companies have higher total logistics costs. This hypothesis H2 has therefore also been partially confirmed. The detailed analysis of the results shows a number of findings that are relevant for companies operating in the automotive industry: -In companies that do not have an SCLC, constant demands for reducing costs are reflected in lower transport costs. Their efforts are focused on one segment of logistics costs, which represent the majority of the costs in the logistics costs structure. However, in doing so, they neglect all other logistics costs. The partial and unbalanced treatment of logistics costs leads to higher total logistics cost in the company, which affects negatively the company's business results. -In these companies, customer demands for cost reduction result in companies that regard suppliers merely as an opportunity to reduce logistics costs.
Companies therefore fail to optimise logistics costs in internal business processes. This may also have a negative effect on the quality of the supplier's logistic services. This is why these companies have higher total logistics costs. -Companies that do not have an SCLC felt that they were also being regarded by customers as an opportunity to reduce costs. In these companies, new contracts are awarded solely on the basis of an assurance of cost reduction, which is associated with higher total logistics costs.
-Companies that do not use SCLC experience disruptions in their internal business processes, due to customer demands for costs reduction. Because of the lower quality of the processes, companies have higher total logistics costs in sales revenues as well as other logistics costs that are part of the logistics costs structure (inventory costs, IT system costs, etc.).
The third hypothesis was tested in order to determine whether the use of systems for controlling logistics costs enables better integration across business functions in the logistics decision-making process. The results showed that companies that strive for greater control over work processes and use an SCLC have better integration across business functions in the logistics decision-making process. By contrast, the companies that attach little importance to controlling logistics costs and do not use a system for this purpose, showed less integration across business functions. From this perspective, hypothesis H3 was partially confirmed, since the use of SCLC enables better integration across business functions in the logistics decision-making process only in those companies that recognise the importance of controlling work processes. This may also be due to the fact that the knowledge transmitted with the development of differently structured logistics cost models is more accessible to a small group of logistics experts and less accessible to employees in other business functions. Figure 5 shows that the relationship between customer demands for business process improvement and business processes in the company is moderated by the existence of an SCLC. Likewise, the relationship between customer demands for cost reduction and the level of logistics costs is moderated by the existence of an SCLC. In addition, the relationship between the existence of an SCLC and the integration of business functions is moderated by the reasons for the (non) existence of an SCLC.
The research results provide an answer to the main research question and confirm that the use of systems for controlling logistics costs in the supply chain of the automotive industry is justified and necessary. The survey presents a thorough analysis of the impact of customer demands in the supply chain of the automotive industry on the business processes and logistics costs of the suppliers. Thus, the study represents an important contribution for manufacturing companies in Slovenia and the wider region. This will allow companies to become more successful participants in the supply chain of the automotive industry.
The results show the effects on quality assurance of business processes, since the use of SCLC causes fewer disruptions in the internal processes in sales, purchasing, manufacturing and logistics. Business functions are more integrated in the logistics S. Škerlič, R. Muha: The Importance of Systems for Controlling Logistics Costs in the Supply Chain: A Case Study from the Slovenian... decision-making process, particularly when companies want to have more control over work processes.
The survey results show the impact on long-term relationships with suppliers in the supply chain. Companies that do not use an SCLC are more focused on reducing logistics costs to suppliers and can thus neglect other aspects of cooperation and partnership in the supply chain.
The study has a significant relevance for the controlling of transport logistics in the Slovenian automotive industry. Despite the fact that the use of systems for controlling logistics costs is the basis for the future optimisation of costs, 37.6% of the companies surveyed do not use such a system. Thus, Slovenian companies have not been able to benefit from all the possibilities offered by the use of such systems. In time, this can put them at a disadvantage against their competitors in the demanding sector of the automotive industry in the medium term.
CONCLUSION
The survey conducted represents one of the first contributions to include an analysis of the effects of various customers' demands in the supply chain of the automotive industry on the suppliers' business processes. Based on this, it was possible to determine the impact of the use of SCLC on the quality, costs and organisation of business processes.
It was determined that the use of SCLC is not merely a basis for the future optimisation of costs in companies. Companies that use an SCLC experience fewer disruptions, have higher quality business processes and a different attitude towards the participants in the supply chain. Despite the fact that companies are geared towards a systematic reduction of logistics costs, they do not view their suppliers as an opportunity to reduce logistics costs. The use of SCLC also enables better cooperation between business functions, especially for those companies that recognise the importance of controlling work processes. These findings provide an answer to the main research question and establish clear guidelines for future participation of suppliers in the supply chain of the international automotive industry.
The study therefore has a significant relevance for the controlling of transport logistics in the Slovenian automotive industry. Companies that are currently not using a system for controlling logistics costs and that fail to take into account these findings, might find it difficult to participate in the supply chain of the automotive industry in the medium term. Almost 40% of the companies in the research sample belonged to the aforementioned group. The lack of scientific studies that would provide such results highlights the usefulness of the scientific contribution for the development of the existing systems for controlling logistics costs in theory and in practice.
The analysed research sample comprised a significant number of companies operating in the Slovenian automotive industry and Slovenian companies have a long tradition of participating in the international automotive industry. However, the number of companies in the Slovenian automotive industry is relatively low. In the future, it would be sensible to carry out a similar study in comparable countries (e.g. the Czech Republic or Slovakia) and compare the results. Germany, as the country that ranks highest in terms of development of the automotive industry, represents a reference area for further studies of the scientific problem presented in this study. 
